Introduction
Postoperative fever associated to hemispherectomies has been acknowledged for nearly half a century. 1 Although frequently cited, literature has not furthered its clinical characteristics and implications for treatment decisions. Understanding Seizure (2006) Summary Postoperative fever is a usual source of concern among caregivers and patients' family given that it may reflect a wide range of complications. The objective of this paper was to outline the expected postoperative temperature variation after hemispherectomies, and to establish factors that affect this curve. From 1987 to 2003, 30 patients were hemispherectomized in our institution. Among them, 24 patients without clinical diagnosis of infection were selected for this study. Postoperative axillary temperature from each patient was recorded over 10 days. Data was initially analyzed for all 24 patients and, later, for subgroups by (1) surgical technique (functional hemispherectomy, anatomical hemispherectomy, and hemispherotomy) and (2) hemispheric volume of the causative pathology (groups with large, moderately atrophic, and severely atrophic hemispheres). There was a trend of temperature elevation ( p = 0.06) over the first 4 days in all patients where 14 subjects recorded values over 38.5 8C, and 3 over 39.0 8C. Temperature curves from subgroups undergoing different techniques presented no statistical differences. However, the group including causative pathologies with larger hemispheres had a higher temperature curve when compared to patients with severely atrophic hemispheres ( p < 0.05). Our findings support the view that fever is an predictable event after hemispherectomies and causative pathologies with larger hemispheres present higher postoperative temperatures. # 2006 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
normal postoperative temperature variation may reduce hospital costs on fever workup and unnecessary use of antibiotics. Furthermore, it may ease distress for patients' family and caregivers. The objective of this paper was to outline the expected postoperative temperature variation after hemispherectomies, and to establish factors that affect this curve.
Methods
Hospital charts from 30 patients hemispherectomized in our institution from 1987 to 2003 were reviewed for this study. The hospital course and general morbidities associated to this cohort were reported previously. 2 Six patients evolved with infection and were excluded from the current study (three instances of meningitis, two skin infections and one osteomyelitis). Postoperative workup did not disclose any focus of infection in the remaining 24 patients. Routine evaluation included chest films, laboratory exams and cultures of urine, blood, sputum, and catheters tips. Among patients selected for this study, CSF was obtained from 10 but none presented bacterial growth. Axillary temperature was measured at least four times a day. The highest daily value from each patient was recorded over 10 days and plotted on a graph. Five patients were discharged home before 10 days. In such cases, the last observed value was repeated until the 10th day for statistical analysis. The highest temperature in the 10-day period from each patient was also noted. Data was initially analyzed for all 24 patients. Later, subgroups were divided by technique, hemispheric volume of the causative pathologies, and use of antibiotics.
The temperature curves were compared for three surgical techniques (functional hemispherectomy, 9 patients; hemispherotomy, 12 patients and anatomical hemispherectomy, 3 patients). Three groups were created separating causative pathologies according to their hemispheric volumes: subgroup 1 included diseases with large hemispheres (4 patients); subgroup 2 included pathologies associated to moderately atrophic hemispheres (15 patients); and subgroup 3 included diseases associated to severely atrophic hemispheres (5 patients). Subjects with hemimegalencephaly (3 patients) and hemispheric cortical dysplasia (1 patient) were included in subgroup 1; those with Rasmussen syndrome (12 patients), Sturge-Weber-Syndrome (2 patients), and old hemispheric lesions without porencephaly (1 patient) were included in subgroup 2, whilst patients with porencephaly (5 patients) were included in subgroup 3. Finally, regarding antibiotics, two subgroups were analyzed: a subgroup using antibiotics for 10 days (14 patients), and another using antibiotics for 48 h (10 patients).
Averages and standard deviation of the highest axillary temperature in the 10-day period were calculated. Repeated measures of analysis of variance were applied to data obtained over the 10 days to establish whether there were significant differences over time. Two factors repeated measures of analysis of variance were used to evaluate differences over time between groups. Statistical analyses were performed at 0.05 level of significance.
Results
In the group with the 24 patients, there was a tendency ( p = 0.06) of temperature elevation over the first 4 postoperative days and then a return to preoperative values (Fig. 1) . Fourteen patients (58%) presented highest temperatures equal to or greater than 38.5 8C, and three (13%) equal to or greater than 39 8C. The average highest axillary temperature in the 10-day period was 38.6 AE 0.5 8C.
Temperature curves from subgroups undergoing different techniques presented no statistical differences. However, the group including causative pathologies with larger hemispheres (subgroup 1) had a higher temperature curve when compared to patients with porencephalic cysts (subgroup 3) ( p < 0.05) (Fig. 2) . Similarly, patients using antibiotics for 10 days presented a higher temperature curve when compared to patients using antibiotics for only 48 h ( p < 0.01).
Regarding highest temperature in the 10-day period, there was no statistical difference among subgroups. 
Discussion
Fever is a common occurrence after surgeries. Within the first 48 postoperative hours, fevers are usually related to non-infectious events such as venous thrombosis or pulmonary segmental atelectasis. 3 As temperature elevation evolved beyond the first 2 days in our series, it was necessary to evaluate other factors. Concerning hemispherectomies, it is known that both technique and causative pathology affect surgical time, amount of blood transfusion, seizure recurrence, and rate of hydrocephalus. 2 Thus, it is reasonable to assume that both factors also affect postoperative body temperatures. Moreover, the presence of blood in the third ventricle has been cited as an important source of fever. 4 In the present study, subgroups were created to allow investigation of each factor independently, and given our subjects did not present any evidence of infection values obtained were a fair representation of expected variation in body temperature after the procedure.
Our data disclosed that patients with larger hemispheres, for whom surgical manipulation was more intense, presented the highest temperature curves. In the same way, other authors 5 reported that surgical techniques associated to larger parenchymal transgression (anatomical and functional hemispherectomies) were associated to higher postoperative temperatures. Our findings did not reach statistically significant differences while comparing diverse surgical techniques. Most likely, the lack of statistical significance on this matter in our series was a consequence of the small number of patients in the subgroups.
The subjects from our series presented a trend toward temperature elevation up to the fourth postoperative day. Such chronology coincides with the evolution of local inflammatory response found in traumatic brain contusions. 6 Furthermore, literature has shown that focal cerebral lesions as ischemic stroke may generate fever, a phenomenon probably mediated by local inflammatory response, as temperature elevation is influenced by the extent of the affected area. 7 The presence of blood in the ventricles after brain surgery is an acknowledged source of aseptic meningitis and, consequently, non-infectious fever. 3 Kanev et al. 8 report no instance of fever in their series of eight patients with porencephalic cysts operated on with an extra-ventricular technique of hemispherectomy. However, considering our subgroup with porencephalic cysts (five patients), only two patients presented a single episode of temperature over 38.5 8C. Moreover, in a large series using hemidecortication, in which the ventricular cavity is kept closed, 82% of the patients presented postoperative temperatures equal or over 38.5 8C. 9 In the current series, considering that ventricle was opened in all procedures, only 14 patients (58%) presented similar findings. Hence, ventricle opening does not seem to be an independent cause of fever after hemispherectomy.
Taken together, these findings support the idea that surgical damage to the parenchyma, and the associated local inflammatory response, is the chief non-infectious etiology of postoperative temperature elevation after hemispherectomy. Such results reinforce the perception that the postoperative clinical course in hemispherotomies is smoother than in functional or anatomical hemispherectomies as reported by other groups. 10, 11 Finally, patients on antibiotics for 10 days had higher temperatures when compared to patients using the drugs for only 2 days. Since no pathogens were isolated in any patient from either group, it is reasonable to infer that the persistence of fever itself was the main reason for the maintenance of antibiotic beyond 2 days. Although CSF markers have been proposed to separate septic from aseptic meningitis, 12 their interpretation is not straightforward, and they have yet to be incorporated into standard CSF workups. Therefore, withdrawing medication from postoperative febrile patients remains a contentious issue. From this standpoint, a better knowledge of postoperative normal temperature variations is by no means a definitive solution, but may provide the basis for more judicious use of antibiotics. 
